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CURTISS NAVY RACER 

WORLD’S RECORD 

“Curtiss” Navy Racer with “Curtiss” CD-12 Motor 

AMERICAN LEGION CONVENTION, Kansas City 
INTERNATIONAL AERO CONGRESS, Omaha 

October 31st, to November 5th, 1921 

“CURTISS” Firsts 

LEGION JUNIOR DERBY - Casey Jones in "C-6 ORIOLE- 

FREE-FOR-ALL - LJoyd Bertaud in “K-12 BALILLA" 
PULITZER TROPHY RACE - Bert Acosta in “CURTISS NAVY RACER" 
OMAHA 90-MILE RACE - Casey Jones in "C-6 ORIOLE" 

95- ” ” - F. A. Donaldson. in “OX-5 ORIOLE" 

“CURTISS” Seconds 

PULITZER TROPHY RACE - Clarence Coombs in “CURTISS COX RACER" 
OMAHA 90-MILE RACE - N. C. Torstensen in "K-6 ORIOLE” 

75- ” " - Casey Jones in “OX-5 ORIOLE" 

“CURTISS” Thirds 

OMAHA 90-MILE RACE - R. S. Miller in "K-6 ORIOLE" 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN CITY LONG ISLAND 
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The Aeronautical Appropriations 

T HE government aeronautical estimates for the coming 
llscal year, which are given in detail in this issue, 
afford much food for reflection. The fact that, despite 
the concerted attempt at reducing the cost of running the 
government, it should be proposed to spend a slightly larger 

nation than last year sufficiently shows the increased import- 
ance aeronautics has assumed during the year. 

Perhaps the most significant point about these estimates is 
that whereas it is proposed to spend roughly four million 
dollars less on the Army Air Service than was appropriated 
last year, the appropriation requested for Naval Aviation 
shows an increase of over four and a half million dollars. 
Thus, for the first time since aviation became a factor in the 
fighting services of the nation, the air appropriation of the 
Navy is to exceed that of the Army. 

Considering the question impartially, such a change is not 
to be wondered at. It does not mean that Naval Aviation is 
necessarily more important to National Defense than the 
Army Air Service, but rather that the Navy is at the present 
time much more in need of suitable air equipment, and of 
experimentation for the development thereof, than the Army. 

The Army Air Service possesses for all emergencies several 
standard types of military airplanes which are thoroughly 
up to date and which it could place in production instantly. 
These types — observation, pursuit, and bombardment airplanes 
— form the mainstay of the Army Air Service for modern 
warfare. There still remain to be created some more novel 
types, such as ground attack, night pursuit and night obser- 
vation airplanes, but these, while important, will constitute 
but a small percentage of the fighting air fleet, and their use 
may be considered in a way as accessory. These types are 
still in the experimental stage, and the Engineering Division 
of the Air Service is at present engaged in determining their 
most desirable features. 

The Navy, on the other hand, does not possess by any means 
such an up to date equipment. Its patrol seaplanes date 
back to the timo of the Armistice, and though they are ex- 
cellent machines, they cannot be considered as being quite up 
to modern requirements. Its fleet aviation is even less for- 
tunate in that its equipment is still in a state of flux, a large 
amount of experimenting being yet required to establish any- 
thing like standard types for scouting with the fleet, gun spot- 
ting, torpedo dropping, etc. The question is further 
complicated by the difficulties inherent in “deck-flying,” for 
while the Navy catapult affords a satisfactory solution to the 
problem of taking off from a ship, the return of the airplane 
onto the deck of a vessel is still far from being solved. Hence 
it well be seen that the comparatively large air appropriation 
requested for the Navy is entirely justified. 

That the appropriation for the Air Mail Service should 
show an increase of one million dollars over that of the current 


fiscal year is highly gratifying, for this service which is 
making an excellent showing in the face of great natural 
difficulties deserves to be equipped with more efficient air- 
planes than those which it now employs. 

While the civil air appropriation seems small in comparison 
with other countries, it should be noted that the government 
intends to ask for a special appropriation should the bill 
providing for a Bureau of Civil Aeronautics, which is backed 
by the Administration, be passed by Congress. 


The Paris Aero Show 

T HE Paris Aero Show, which is reviewed in part in this 
issue, indicates some interesting trends due to the large 
development of French commercial aviation. Probably 
the most remarkable of these is the trend toward large multi- 
engined passenger carriers. 

As the construction work of French aircraft manufacturers 
is largely influenced by the policy of the French air depart- 
ment, since “approved machines” draw a subsidy equal to one 
half their price when they are operated on an air transport 
service, these tendencies are worth noting. The appearance 
of large passenger carriers is probably due to the belief that 
aerial traffic will undergo a material increase next year, and 
also to the fact that for next spring several civil air services 
are projected which will greatly exceed in length anyhing 
that has hitherto been attempted in Europe. One such line 
is to run from Paris to Constantinople, while the France to 
Morocco line will be nearly trebled in length by extending it 
to Dakar, in French West Africa. A seaplane service between 
France and Algeria, that is, straight across the Mediterranean 
Sea — a distance of about 500 miles — is also under consid- 
eration. 

Now, while a longer airway does not necessarily mean a 
larger number of passengers, the accommodations for such a 
route must be more complete than can be achieved on single- 
engined airplanes. People who consent to travel, even with 
intermediate stops, twelve hours by air, will expect a certain 
amount of comfort which a mere “limousine body” does not 
afford. 

Another reason for which the French department cncotirages 
the creation of multi-engined airplanes is undoubtedly clue to 
its desire to afford the aerial traveler a larger insurance 
against irregular services. This is most likely the reason why 
most of these machines are fitted with three or four engines, 
while twin-engined airplanes are hardly represented. It is 
evident that while a twin-engined airplane is most unlikely 
to complete a journey on one engine, a three-engined machine 
would have a pretty good chance of doing so on two engines, 
and a four-engined airplane have an even better chance of 
reaching its destination on three engines. This point is worth 
serious consideration by all those who are engaged in the 
study of commercial air services. 
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Aft of the control cockpit, and exactly between the circles 
of rotation of the tractors and pushers, is situated the pas- 
senger cabin which seats fifteen persons. To accommodate such 
a largo number within the set limit of fore and aft length 
the seats have been disposed three abreast, whereby variable 
passenger loads will have less influence on the behavior of the 
machine. A passage way runs on one side of the seats 
through the cabin, and leads forward to the control and 
navigation cockpits, while aft it opens into a cockpit seating 
two persons. The latter provision has been made to accom- 
modate passengers who prefer flying in the open air, the 
experience of the air lines showing that there exists a distinct 
demand for such a provision. A washroom is also fitted aft. 

The wings have the characteristic form of the post-war 
Spads, in that the upper wings are swept back and staggered 
forward over the lower wings, which have straight edges in 
the plan. This arrangement, beside affording some aerody- 
namic advantages, is particularly favorable from the viewpoint 
of vision. The construction of the wings follows straight spar 
and rib practice. 

The landing gear consists of four wheels carried by a 
single axle on V shaped struts which appear to such an 
extent the symmetrical opposites of the cabane struts that 
they almost seem interchangeable. The arrangement of the 
landing gear is strongly reminiscent of that found on the 
Curtiss Engle, including the streamlined housing which covers 
the wheels. 

The tail unit does not call for special comment except that 
the tail plane incorporates a variable incidence gear which is 
controlled by the pilot from the cockpit. 

The engine nacelles can rapidly be removed from the wings 
by unscrewing a few nuts. 

The Spad 45 has been developed to satisfy the requirements 
of the Freneh civil air department for a passenger carrier to 
be used on sibsidized air lines. The machine is to be operated 
next spring by the Franeo-Roumanian air line between Paris 
and Constantinople. 

Other Bleriot exhibits included the Spad 48 six-seater cabin 
machine, which is identical with the Spad 33 except that it 
has a 275 hp. Lorraine-Dietrich engine, and the Spad 34 
two-seater school machine, w-hich is fitted with an 80 hp. Lc 


This veteran aeronautical firm, which has specialized in all 
metal construction since 1910, exhibited the fuselage of the 
Leviathan 21, a large commercial passenger carrier with a 
central engine room. The power plant consists of four 225 
lip. Breguet-Bugatti eight cylinder vertical engines, which 
drive through an automatic connector-disconnector gear a 
single tractor propeller. This gear was described in detail in 
Aviation ano Aircraft Jochnai. a year and a half ago. 
The trials of this motor group have proceeded for twenty 
mont its, and they are believed to have been successfully ter- 
minated, hence tho appearance of the complete machine mav 
be expected before long. The entire machine is built of dura- 
lumin. Some of its constructional features arc shown in the 
accompanying line drawings (A). 

Another interesting Breguet exhibit was the Tvpe 19A2 
two-seater fighter fitted with a 450 hp. “two-unit”' Breguet- 
Bugatti power plant. This mnehine is shown in Fig. 2 with 
the wing framing partly uncovered. With the exception of 
the wings and of the portion of the fuselage aft of the totirelle, 
which are fabric covered, the machine is covered with sheet 
dnralumin. Here again the good streamline of the fuselage 
is noticeable, and only one interplane strut of a forked I 
section, occurs on cither side of the fuselage. The following 
characteristics are available: wing area 485 sq. ft., weight 

empty 2549 II,.. weight loaded 4200 lb. The machine has not 
yet been tested, but its designed performance is a maximum 
speed of 142 m.p.li., a speed of 120 m.p.h. at 23,000 ft., and 
a ceiling of 26,400 ft. 

On the same stand a Breguet 14T cabin machine, the typo 
so successfully used on the Paris— London route, was shown 
fitted with floats, while another machine of this type was ex- 




19, Ug 


_ The firm of Marcel Besson is at present probably the larg« 
Freneh enterprise exclusively engaged in seaplane ce— 4 — 
tion. Its exhibit comprised n model H6 two-seater i 
flying boat and the hull of a four-engined ocean going fly» 
float which is to accommodate twenty passengers. 

The model H6 (Fig. 3) is chiefly remarkable for tho foit 
of its wings which decrease in span and in chord from tfc 
bottom upward, and for the fact that it is a tractor. AlLhtxg 


i' Besson H6 has not the slightest resemblance with U, 
Hornier tractor flying boat, the successful operation of Ik 
latter on the Swiss Inkes had perhaps something to do with tb 
creation of such a type in France. And here it i 
marked that although a tractor flying boat will seem to tk 
majority of our readers a great novelty, the idea is far fro* 
Mew, for Glenn II. Curtiss built in 1913 for Harold F. McCw 
mick a tractor biplane flying boat which flew quite 


Besson attributes it to the desire of having“a seaplane wind 
would perform more nearly like a land machine as such a s' 
would be ideal for training purposes. Land pilots could a 
fly it without requiring much special training. 

The interplane truss of the Besson H6 consists of widel 
struts which form in front elevation an M, in the middle of 
s mounted the streamlined engine nacelle. Four ii 
truts brace the nacelle against the hull. The engines 
.. , .,9 lip. Clerget rotary, and the fuel and oil tanks t 
mounted behind the engine in the nacelle. 

Ailerons are fitted to the lower wings only. The wings aid 
the power plant are mounted on a hull of clean lines, built h 
approved boat practice with three-ply mahogany. 

The wing a if a is 320 sq. ft., and the wing loading i 




15 lb./sq. ft. The high speed i 

The hull of the Besson commercial high-sea flying boat Ins 
been built to satisfy in the first place the requirements of 
seaworthiness, as it is intended for service in the Meditcr- 
Sca. For this reason the hull is of very strong c 
he planking being of four-ply mahogany whid 
Stringers and ribs. Although its form has b 
particular view of riding heavy seas without 

take-off. 

It is interesting to note that the control cockpit and tlx 
cabin form a structurally distinct superstructure. To facili- 
tate replacement of spare parts, the superstructure is secured 
to the hull by a number of bolts passing through shed 
steel lugs. Dual control is fitted, together with a variable 
incidence gear operating the tail plane. The elevator il 
balanced along its full span by pivoting it aft of its entering 
‘ ' *' is structurally separate " *" 


struction, 
riveted 

chosen with , 

difficulty, special 


e of the 


edge, for which 
tail plane. 

The wings of the Besson sea-going flying boat 
quadruplane form illustrated in the accompaning 
ings. Here again considerations of seaworthiness have b«* 
predominant. It was realized that a minimum span w» 
in addition to, outside of a stout hull, the principal require 
rnent, and this meant either tandem wings or a quadruplane 
form. M. Besson preferred the latter solution as having 
better aerodynamic properties, not only on account of the 
absence of interference, but also because it simplified the 
questions of stability. By staggering the wings as illustrated 
it has been possible to keep the spun of the wings within 
95 ft. although the wing area attains 2700 sq.ft. To illustrate 
the case with an American example, the Besson sea-goi 
flying hoat has a smaller span than our F5L's (95 ft 
against 102 ft.) although its wing area is considerably bin, 
than that of our NC’s (2,700 sq.ft, as against 2380' sq.ft). 
The wings of the front biplane have a chord " “ " _ 

while the rear wings have a chord of 7 ft. 3 in. 

The power plant consists of four 370 hp. Lorraine-DietriA 
engines which are mounted in tandem on the middle wings ui 


be sufficient for a four hour flight. 


Rene Caudron, who built the first twin engined airplane 
which was used by the French air service in the recent war, 
exhibited a three-engined passenger carrier and a single-en- 
gined tractor biplane. 


The three.-engined machine, model C61, represents an at- 
tempt to eliminate forced landings due to engine failure in 
airplanes of medium passenger carrying capacity, such as are 
generally fitted with a single engine. Whether the mechanical 
complication and the added head resistance such an arrange- 
ment entails is worth while remains to he found out through 
actual operation. 

The C61, which is shown in Fig. 4, carries six passengers 
in a closed cabin, and n crew of two in a control cockpit sit- 
uated in front of the wings. The power plant is composed of 
three 140 hp. Hispano-Suiza engines driving tractors, which are 
mounted one in the nose of the machine, and one each out- 
board. In the case of the latter no special effort seems to have 
been made toward streamlining, as no wing nacelles are fitted, 
although in other respects the C61 is fairly well streamlined 
and represents an undoubted advance on previous Caudron 
practice. 

Generally speaking this machine does not embody any par- 
ticularly novel features, although the landing gear differs from 
standard practice in that it has third wheel underneath the 
nose of the machine, evidently to protect the central tractor 
against possible injury in a rough landing. The landing gear 
proper consists of two twin wheels with a skid in between. 

The principal characteristics of the C61 are: span 80 ft. 
3 in., overall length 46 ft. 3 in., maximum height 12 ft. 10 in., 
wing area 1123 sq. ft., weight empty 4620 lb., weight loaded 
7480 lh. The fuel supply is sufficient for a 400-mile flight at 


ni-P-h- 


The single engined machine exhibited by Caudron is the 
model C60. This is an open cockpit tractor biplane fitted with 
a 130 lip. Clerget rotary engine, and it seats two persons side 
by side, with dual control if desired. This type is used for 
training in the Caudron school, but it has also been used with 
success in extended cross country flights. Pilot Poiroe made 
with this machine, last August, a circuit flight of 1860 miles 
around France in competition for the Michelin Cup. 

The characteristics of the C60 are ns follows: span 33 ft. 
4 in. t upper wings), 31 ft. 4 in. (lower wings) overall length 
24 ft. 7 in., maximum height 8 ft. 7 in., wing area 270 sq. ft., 
weight empty 1110 lb., weight loaded 1900 lb. 




This firm, which is a newcomer in aircraft construction, al- 
though it possesses considerable practical experience from the 
operation of the Bordcaux-Toulonse-Montpellier air line, ex- 
hibited a twin-engined cabin monoplane of all metal construct- 
ion which is intended for the new Toulouse-Marseille air line. 
The machine was designed by M. Dewoitine. eihof engineer of 
Aero-Transports Ernoul, and is known as FATMA 2. 

The FATMA 2 (Fig. 7) has cantilever wings of decreasing 
thickness and chord, their form in plan being trapezoidnl. 
No external bracing occurs either on the wings or on the tail 
unit. The power plant is composed of two 260 hp. Salmson en- 
gines which are carried in egg shaped nacelles on either side 
of the fuselage and drive tractors. The cabin accommodates 
eight passengers, and is particularly spacious and comfort- 
able. A washroom is also provided. 

The characteristics of the FATMA 2 are as follows: span 
72 ft. 7 in., overall length 42 ft. 10 in., wing area 702 sq. ft.. 
weight empty 3586 lb., weight loaded 6578 lb., pay load 1870 


The exhibit of the Farman brothers included a four-cn- 
gined night bomber, a twin engined bomber derived from the 
“Goliath,” a torpedo carrier, a metal two-seater observation 
machine, and a Farman “Sport.” 

The four-engined night bomber is unmistakably built on Go- 




Hath lines with the chief exception that the power plant, c 
sisting of four 370 hp. Lorraine-Dietrich engines, is disposed 
in twin units, and drives two sets of tandem propellers. The 
landing gear is very elaborate, and is composed of three sets 


of twin wheels, two of which occur under the engines while 
the third pair is mounted under the nose. In view of the fact 
that this machine weighs 22,550 lb fully loaded, such a pre- 
caution is understandable. 

The wings are of biplane form, and so arc the tail planes, 
while three rudders arc fitted between the upper and lower 
tail planes. Ailerons are fitted to both upper and lower wings. 
The wings arc equipped with a folding arrangement. 

Following are the characteristics of the Farman four-en- 
gined night bomber: span 113 ft. 9 in., overall length 72 ft. 
7 in., maximum lie’ gilt 24 ft. 9 in., wing area 3240 sq. ft., 
weight empty 11,660 lb., weight loaded 22,550 lb., high speed 
100 m.p.h., theoretical ceiling 15,000 ft. 

The Fannan twin engined bomber is practically identical 
with the Goliath 12-passenger airplane, save for the suppres- 
sion of the cabin, and the consequent decrease in lie : ght of 
the fuselage, on which gun turrets are mounted. 

The Farman torpedo-carrier is a two-seater tractor biplane 
fitted with a 450 hp. Renanlt engine. It 1ms a certain family 
resemblance with the Goliath, a trait which is always very no- 
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CHARACTERISTICS OF NEW AIRCRAFT EXHIBITED 



AT THE SEVENTH PARIS AERO SHOW 




ticable on Farmnn products, outside of which it is a tractor 
of straightforward design. The most notjiM:- point about this 
machine is that it is not equipped with emergency flotation 
bt.es as mar he expected in view of its naval use: instead the 
fuselage forms a water-tight hull which is divided into water- 
tight compartments. The intention is evidently that the ma- 
chine, once its mission is fulfilled, should land on the water 
and he ho : sted on board its carrier. 

The characteristics available are as follows: span 50 ft. 7 
in., overall length 42 ft. 10 in., wing area 3076 sq. ft., weight 
loaded 7040 lb. 

The Fnrman military two-seater, model A2, fitted with a 
261 lip. .Sa'mson engine, is perhaps chiefly remarkable for its 
representing the first metal construction produced by the Far- 
inan brothers. This in itself is sufficiently significient in view 
of the fact that these constructors have up to now consistently 
opposed such a practice. 

While no details of the construction are available, it ap- 
pears from a photograph that the Fnrman A2 is of metal con- 
struction throughout with the exception of the wing and fuse- 
lage covering. The machine is so constructed that it can quick- 
ly lie converted from two-seater fighter into a corps observ- 
ation or a photography machine. This type is now in produc- 
tion for the French air service. 

The characteristics are as follows: spun 39 ft. 7 in., wing 
area 400 sq. ft., weight empty 1969 !b„ weight, loaded 1)190 lb. 

air service the safety factor was found to be 8, and the fol- 
lowing performance was established : high speed at ground 
leve’ IIS imp Ip, and at 16,500 ft. 108 m.p.li., ceiling 20,780 
ft, vl'mb 6000 ft. in 7 min. 30 sec., 10,000 ft. in 12- min. 35 
sec., 16 500 ft. in 28 min. 25 sec. 

The Farmnn "Sport” machine, which was also exhibited fit- 
ted with a 45 hp. Anzani engine, is too well known to our 
readers to require any comment. 


Scale and Slip Stream Effects on a l/24th Size Model 
of a JN4H 
By D. L. Bacon 
N.A.C.A. Report No. 122 

This work was undertaken at the Langley Field Aerody- 
namic Laboratory of the National Advisory Committee for 
Aeronautics to obtain results on a small model of a complete 
airplane which might be used for comparison with corres- 
ponding tests made in full flight. Somewhat similar tests 
have been previously made at various other laboratories; but 
as- certain discrepancies exist betwen corresponding tests in 
different tunnels, it has been deemed advisable to obtain a 
direct comparison for this particular installation. 

The present work covers tests on a l/24tli scale model at 
speeds varying from 6.7 m./sec. (15 m.p.h.) to 40.2 m./scc. 
(90 m.p.li.). A slip stream correction has been obtained by 
the use of a small belt-driven propeller mounted in front of 
the model, and' force cocflieients thus obtained are compared 
with the measurements of the same forces made in full flight 
on a geometrically similar airplane. 

This report gives lift, drag, and longitudinal moment 
values obtained in tests of a particularly accurate model over 
a wide range of speeds. A measure of the slip stream correc- 
tions on lift and drag forces was obtained by the use of ft 
power-driven model propeller. 

Measurements were also made of forces and longitudinal 
moments for all angles from 0 deg. to 360 deg. 

A copy of Report No. 122 may be obtained upon request 
from the National Advisory Committee for Aeronautic* 
Washington, D. C. 


A Good Example for Others to Follow 
Evincing their interest in aeronautics, the Peerless Manu- 
facturing Co. of Norristown, Pa., made an official request for 
information on the markings for Norristown, stating that they 
will be only too glad to place these markings on the roofs of 
their buildings. 


President Harding Urges Civil Air Bureau 


The establishment of a bureau for the regulation and de- 
velopment of air navigation under the Department of Com- 
merce is urged by President Harding in a special message de- 
livered to Congress on Dec.' 8 with the annual report of the 
National Advisory Committee for Aeronautics. 

In his letter, the President states that “there can be no doubt 
that the development of aviation will become of great import- 
ance for purposes of commerce, as well as for national de- 
fense." “While the material progress in aircraft has been re- 
markable, the use has not as yet been extensively developed in 
America,” he says; explaining that this has been due, in the 
main, to lack of “wise and necessary legislation.” “Aviation 
is destined to make great strides,” he writes to Congress, "and 
1 believe that America, its birthplace, can and should be fore- 

Tlie most urgent need for the successful development of av- 
iation, either for military or civil purposes, is the enactment 
of legislation providing for the federal regulation of- air nav- 
igation, and the establishment of airways and airdromes under 
governmental regulation, according to a summary of the rec- 
ommendations of the National Advisory Committee endorsed 
by President Harding. The licensing of pilots, aircraft and 
flying fields should be under Government control, the report 
states. If the Federal Government will establish and regulate 
transcontinental airways, the committee feels confident that 
air lines for the transportation of passengers and freight will 
be undertaken rapidly by private enterprise throughout the 
country. The committee points out however that the pioneer 
national aerial routes should be carefully planned to serve 
both commercial and military needs. In this connection the 
establishment of a Bureau of Air Navigation in the Depart- 
ment of Commerce is recommended. 

Summary of N. A. C. A. Recommendations 
The general recommendations of the National Advisory 
Committee for Aeronautics as contained in its seventh annual 
report to the Congress arc summarized ns follows: 

Leyislation for the Development of Aviation. The most ur- 
gent need for the successful development of aviation at the 
present time, either for military or civil purposes, is the en 
actmcnt of legislation providing for the Federal regulation 
of air navigation, and the establishment of airways and air 
dromes under Federal regulation. The Federal regulation 
should include the licensing of aviators, aircraft, and air 
dromes; the airways should consist of cha : ns of landing field 
providing supply and repair facilities and including the'nec 
essary meteorological stations, observations mid reports. I 
the Federal Government will establish and regulate transcon 
tinental airways as recommended, the committee is confident 
that air lines for the transportation of passengers or goods 
will be rapidly established by private enterprise in all parts 
of the country. The first national airways, however, should 
be carefully planned to serve military as well as civil needs. 
The committee reiterates its former recommendations as to the 
manner of accomplishing the desired results, and urgently 
recommends the establishment by law of a Bureau of Air 
Navigation in the Department of Commerce. 

Extension of Aerolopical Service. The committee empha- 
sizes the importance of extending nerologieal service under 
the Weather Bureau along airways ns established, and recom- 
mends that adequate provision of law be made for tins ser- 
vice which is so indispensable to the success and safety of air 
navigation. 

Policy to Sustain the Industry. Whatever may have been 
the faults or the shortcomings of the aircraft industry during 
or since the war. the fact remains that there must be an air- 
craft industry, and that it should be kept in such a condition 
as to be able to expand promptly and properly to meet in- 
creased demand in case of emergenev. The Government, as 
the principal consumer, is directly concerned in the matter, 
and should formulate a policy which would be effective to sus- 
tain and stabilize the aeronautical industry and encourage 


the development of new and improved types of aircraft. In 
this respect the committee invites attention to the recommend- 
ation contained in its special report submitted to the President 
on April 9, 1921, published as House Document J7, nnd again 
recommends the adoption of a policy which, while safeguard- 
ing the interests of the Government, will tend to sustain and 
stabilize the industry. 

Importance of Military A riation. Aviation is indispen- 
sable to the Army and to the Navy in warfare; and its rel- 
ative importance will continue to increase. Other branches 
of the military services are comparatively well developed, 
whereas aviation is still in the early stages of its development. 
The demand for greatly reduced expenditures in the military 
and naval services should not apply to the air services. The 
committee recommends that liberal provision be made for the 
Army and the Navy Air Services, not only that provision be 
made for the maintenance and training of personnel, but also 
that the funds be adequate to insure the fullest development of 
aviation for military nnd naval purposes. 

Scientific Research. Substantial progress in aeronautical 
development, whether for military or commercial purposes, 
must be based upon the application to the problems of flight 
of scientific principles and the result of research. The exact 
prescribed function of the National Advisory Committee for 
Aeronautics is the prosecution and coordination of scientific 
research, and, while encouragement may be taken from the 
progress made, greater provision for the continuous prose- 
cution of researches on a larger scale is strongly recommended 
by the committee. 

The Air Mail Service. The Air Mail Service has demon- 
strated that airplanes can be utilized with certain advantages 
in carrying the mails. And it has done more than this, de- 
spite the handicap of using military types of aircraft, poorly 
ndapted to its work or to any civil or commercial purpose, 
in demonstrating that commercial aviation for the transpor- 
tation of passengers or goods is feasible. There are several 
causes which arc delaying the development of civil aviation, 
such ns the lack of airways, landing fields, nerologieal service, 
and nircraft properly designed for commercial uses. The Air 
Mail Service stands out as a pioneer agency, overcoming these 
handicaps and blazing the way, so to speak, for the practical 
development of commercial aviation. As a permanent prop- 
osition, however, the Post Office Department, as its functions 
are now conceived, should no more operate directly a special 
air mail service than it should operate a special railroad mail 
service; but until such time as the necessary aids to com- 
mercial aviation have been established it will be next to im- 
possih'e for any private corporation to operate under contract 
an air mail service in competition with the railroads. The 
National Advisory Committee for Aeronautics therefore rec- 
ommends thnt provision be made for the continuation of the 
Air Mail Service under the Post Office Department. 

Helium and Airships. The United States has a virtual 
monopoly of the known sources of supply of helium, and 
these are limited. Experiments have been conducted by the 
Bureau of Mines with a view to the development of methods 
of production and storage, but as yet the problem of storaire 
in large quantities has not been satisfactorily solved. Because 
the known supply is limited; because it is escaping into tile 
atmosphere at an estimated rate sufficient to fill four lappi 
airships weekly; and because of the tremonduously increased 
value and safety which the use of helium would give to air- 
ships, particularly in warfare, it is, in the opinion of the Na- 
tional Advisory Committee for Aeronautics, the very essence 
of wisdom and prudence to provide for the conservation of 
large reserves through the acquisition nnd sealing by the Gcv- 
emment of the best helium-producing fields. Attention now 
being given to the development of types of airships to realize 
fully the advantages which the use of helium would afford 
should be continued. Such development would give Amer- 
ica advantages, for purposes either of war or commerce, with 
which no other nation could successfully compete. 
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EDWARD P. WARNER 

Consulting Aeronautical Engineer 

Mass. Institute of Technology 

Cambridge, Mass. 


The Spark Plug That Cleans Itself 

B. G. 


Contractors to the U. S. A 


THE B. G. CORPORATION 

33 GOLD STREET 

NEW YORK CITY U. S. A. 



J^a. The 


New Longren 


— Is scientifically designed for the individ- 
ual owner. It is simple and sturdy of 
construction, beautiful and pleasing in ap- 
pearance. super-efficient performance, low 
operating cost, folding wings for housing, 
extremely practical— in fact, the utility 
airplane for which you've been waiting. 

State Distributor's Territories Available 

The 

Longren Aircraft Corp. 

Topeka, Kansas 


FOR SALE 

Cellulose Acetate Dope, quality 
guaranteed, 50 gal. bbls. $1.00 gal. 
5 gal. lots $2.00 gal. 


MAX TOPPER & ROSENTHAL 
E. nth. AVE. & P. R. R. TRACKS 
COLUMBUS, OHIO 


AIRCRAFT YEAR BOOK 

1921 

Aeronautics — The most talked of 
element to-day in Commerce 
and national defence 

INTERNATIONAL Edition of the Aircraft Year 
Book just off the press— 360 pages— 27S text and 
reference data, 38 illustrations, 47 historical air- 
craft designs, maps, etc. 

This book tells you what you should know con- 
cerning flying in all its phases, transport of 
passengers and packages, mail, forest patrol, 
fishery work, photography, world records, law, 
airports — military and naval developments. 

The edition is limited. Sign and return the at- 
tached blank to-day. Published by 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC 
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INDEX TO ADVERTISERS 


Aeromarine Engineering & Sales Co. . 
Aircraft Service Directory 


B. <>. Corporate 


Cui’iss Aeroplane & Motor Corp.. 


Dayton Wright Co 

Dig pins, Ralph C., Co., The. 


Warwick NON-TEAR 


Aero-Cloth 


A SAFE CLOTH for FLYING 


For Particulars Apply to 

WELLINGTON SEARS & CO. 


LEARN TO FLY! 




t here on the &14 
r nnd Up 


PILOTS Receive *T000 P 
ENROLL Nl 
Writs for literature and enrollment offer. 

THE RALPH C. DIGGINS CO. 

Dept. 205. 140 N. Dearborn Street Chirac*. Ul. 


in, The Glenn L. t Co.. 


HAMILTON 

PROPELLERS 


HAMILTON AERO MFG. CO. 

MILWAUKEE, WIS. 


w 

Warner, Edward 720 

Wellington, Sears & Co 72 * 

Where to Fly 718 

Wright Aeronautical Corp 723 


SAFETY FIRST 

AIRPLANE CLOTH 

Pinked Tape — All Widths 
TESTED AND GUARANTEED 
To Grade A Specification 16,004 
Immediate Delivery 

W. HARRIS THURSTON & CO., INC. 

116 Franklin St. New York 

Telephone Franklin 1234 

Contractors to V. S. Army and Navy 
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Aircraft' Service DirecTorq’ 

^ WHERE TO PROCURE EQUIPMENT AND SERVICES j 

A,I LSL? ,,E i^^auMewTs 

U * BO AU. frf^lW THC WORLD 

THE LAWRENCE SPERRY AIRCRAFT CO., INC. 


IMPORTED COMMERCIAL AERIAL CAMERAS 

Latest model brand new 7 " x 9 " GAUMONT CAMERA 
ao" f /O.3. Krauss Lens, 13 plate automatic magazine, suitable 

for mapping and obliques 500.00 

Extra 13 plate automatic magazines 40.00 

S'' x 7 " GERMAN ICA CAMERA, is" f/4.5 Voigtlander 
Heliar Lens including four all aluminum plate magazines 

Fra>|4«la. L»| l>U>4. N.w T.rk 

Phone: Fanning dale 135 

FAIRCHILD AERIAL CAMERA CORPORATION 

136 WEST sa STREET NEW YORK CITY 

A WRITE FOR OUR 

SPECIAL PRICE LIST 
| |lif CANUCK, JN„ AVRO 

W ZZJi. AND OX -5 PARTS 

£RICS<CvN AIRCRAFT LIA\IT£,D 

«• KING ST, EAST. TORONTO. CANADA 


AIRPLANE ENGINES 

LOWEST IMMEDIATE DELIVERY 

p n / 17 c iF e Specialize on Isotta- 

K 1 C C. S Frasc.hini Si 

AERO DISTRIBUTING COMPANY 

17 East 42nd St. # Room 419 New York City 

Air Speed Indicator 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


CURTISS SHIPS FOR SALE 

$500.00 AND UP 
CURTISS EASTERN AIRPLANE CORP. 

130 S. 15th St. Phila., Pa, 

OTTO PRAEGER 

Aviation Consultant 

5052 Grand Central Terminal Building 
New York City 

SUPPLIES — “CANUCK” “JN” “OX5” 

IMMEDIATE SERVICE 

Our large stock is positively the most complete in the States. 
When you order it from us you get it. No time lost from par- 

tial shipment. All materials guaranteed new and unused. Write 
for special season price list. 

AMERICAN AIRCRAFT, INC. 

AERODROME BALTIMORE, MD. STORES 

LOGAN FIELD, MD. STATION F. BOX lui DUNDALK. MD. 

CANUCK and 0X5 SUPPLIES 

COMPLETE ASSORTMENT AT LOWEST PRICES 
Recover your Canuck during winter months 

1 Set (4) wing covers (cotton) with tape and dope $ 69.00 

2 Upper wing covers (cotton) with tape and dope $ 45.00 

2 Lower wing covers (cotton or linen) with tape and dope $ 38.00 

Single covers Upper $ 15 . 00 , Lower 14.00 
Acetate dope per gal. $ 1.00 
Other material Sc parts at correspondingly low prices 
Aircraft Materials & Equipment Corp., 1409 Sedgwick Ave., N. Y. C; 

EYTINGE’S FLYING GUIDE 

By BRUCE EYTINGE 

Contents=^Calendar — Identification — 40 Photographs of Landing 

Fields — Dont's — Helpful Hints- — Landing field report form and 
specifications for municipal fields — Certificates for pilots and medi- 
cal qualifications — Trouble shooting in Airplane Engines — Air 
routes — America's aviation facilities under each state — 1500 Fields 
1921 edition, enlarged and revised to date. 

PRICE $2.50 

BRUCE EYTINGE. 4554 Park Ave., New York City. 

For RELIABLE RESULTS and a SQUARE DEAL. 

USE 

° C F } -TITANINE { VA ^ ,SH 

PIGMENTED J R, e . Trad. Mark l ENAMELS 

MADE BY 

TITANINE Inc., Union, Union County, N. J. 


This Advertising Space 

if used regularly will pay 
for itself many times over. 
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PATENTS , for sale Patent No. 1.190,248, covering change- 
able angle of incidence ot main planes and automatic 
lateral and longitudinal stability. Particularly adaptable 
to thick section wings. Patents No. 1,177,382 and 1,210.- 
418 covering dual controls, $2,000 or reasonable offer. 

Wri,e D. F. CASHMAN 

108 HARTFORD ST., DAYTON, OHIO 


